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^#a£, 

^tbfcB^f *SrlE*i-*IBlt*«Sr*ri-5* 2 ©*£ 
ft 1 KfE#©i£i6*^3£fi. 

[|«*J14 ] *irlEB*©«*tt'>* <H3 o©J*fc 

1»*JB5] mum -ttrcwEjis 2 

[st*3B6] tWESItfl«#»±-t*bW* (R) . m 
(G) , # (B) ©H^-9*-^fc*^<«-8-T?*58»*' 

ffim*mmirztc£><D* * y B&t^jven©^ * y 

0SgKiBS.£ax5B&tif «SrWE-7» * y i»K«ftt5 
[111**8] WsEPSEi-5fT<0lH-©fe^^i-5H 
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[W#JS 1 0 ] mifB^ * y 0!SfcfitfriM»5£ < i <bS 
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[8»*JS 1 1 ] ffjiE/ y EBSco-tttJettmSlftfll* 
4r«l&i-5fc«>©«-«-*!HligiS*$e>»c^rt-S»**7 

Bo 
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[M&S14] MIE^^y B»tt**y Sry-fey hi" 

[ft** 1 5 ] HulEBii«(±^-1' itfB 

[|f*:«l 6] MiE^ftS3ocD£fi# (R) . lit 
(G) . * (B) 7 fclE*©iK,6£5*|!E 

Be 

©Menfci 3o©fe}c^i-^®^«-§-©-y->'7 o y ^ 
[»*«i8i BuiEfg-i-^aiHii^tt«-g-jij«ffi^a^^ 
& i= *r l x ^ ti^timm wra # m * s xies is % s 

it*3S 1 7 fcfaftwJKft^SB. 

s*siSJ6¥««:£ 1 7 kie^©*** 

*^B„ 

^®^(c^stb5B^fB-§-5r-y->'7 o y >-^-rsfcfeco 

IWBlB*Off«raiR-t-5fiit*SElHllSi: ^^-T^fS^^ 

40 fl!lte:iSitbHfc^i©7K¥**lH]?gl-J;«3f-V7'y 
& k, 

■fhk. 

REttSHfcWfcT*— *&8WEB*©tT-i?*>o-C, Hula 
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[W#JH2 3] IMB^f-y^a asi^^y^b©-^ 
^7"y >-^<DWtc % W&y*-* Z>*T-y 7 f 

fcttffifc*BW-3*^y SSI** 2 2Kffi«©«£ 

[11*9(2 5] 8fcfr|6]tC>fc< n*45 3oOfe|: 
#Jfci-* Will *M£©«i#^JI»fc* 5 £ Lie^iJ 

feK:*HSi-Slii*?fl©5*>» 
JS-rSttf««-S-Sr6ri:K:2*iRO*ia*#at UTS 

6 If 2 5 £IS«t0ffi£$3*&B0rarb:&&. 
[8»*JS2 8] IWEflMR«*»4x Jfectx/y^ 

[»#* 2 9 1 WIE±Tl-S 9 #(7 &*ufc**«#© 
>-^*^SV^f4#lfco-Cl^5!t#JS2 5lcfB 

[H$93 0] PHIL'S 2oo>H3Rffm-coJl«« 3 
[o o o 1 1 

[0 0 0 2] 

0*7— <kfc*H-*itfflfl2#a//-ev»*. eiT, 

[0 0 0 3] 01 tt* 9— WSrlftWt- 

5fc*©ia-c, (a) «:*oflt-a;«j«j*ig, (b) t&t 



4 

O^j/f^F?^^^ 1 2 f4Hlf 1314 
tTlH»*SK 1 4 f4?9(MW(iL 2 0 f4SH*«lHjS& (V ■ 
SR) s 3 0 ttzMF^fflUiS (H-SR) , 4 0 f4{f -§■ 

^ais]s§> 5 of4«»iHiis-efcs. mi (b) ic: 

[0 0 0 4] Ell (a) (r^$^5 4 5i', jKfi*^* 

io ^1 0»4#H^-iJC^-f 5/f^h7^?l 1* 

fcf4 K W >0 SrJiJ^— 14C, KWy (4 tzti. 

[ooo5] &mmmu 1 2 cDss«{4«f4^*[p]*3 41* 

[000 6] 4fc, ±ffWT«fl»» 1 3 f4-tnmSK* 
20 atHIH»r» ±fB?!lfHfllj|ft 1 4 »4^n^n*¥^niss 3 
otfl^nti^, Si£*s.fctMc¥jfe3lElHllfr2 0, 3 
0fctt*;h^;h#J#lHlK5 O^b^t-f-^A^^ti-So 

[0007] ftftmm 1 3 £r4&B££ieiB 2 0 a»e>, 
m®Hi4icf4, ★VjfettUKSaofcjiott-s-feaigK 

30 5 0 iWWIallS 5' 0 r4*5%«11©SK*36. *¥*SE*sJ: 

[0 0 0 8] EI2(4iait^$n5fe7-f/v^iSS©^ 

»4?lJ-7 f -^^l 4T?ja.5i— MSRtTwtlCR, G, B<0 
W^flr*SrA*S*<5f6MS*s*5. tto-C-frrj:fc« 
fl3h 3 2, 33 <D&m j i?r*&®Wm?& 4 1 T'«J# 

X.<5o 

[0 0 0 9] fi£oT, {g-f-^illHlK 4 0^5) WR, G, 

40 b <7>&&mn*m-f : 5m%-i-t&7 j 1 5 Km&-tz 
&mm&Gi-5iB*\zm <o t>ixx*}%?frm-%-m 3 

1, 3 2, 3 3KAtl&iv. tK¥*^Ih]^3 0{c4oT 
*4 yT-^rX+l 6SrON/OFF LW-^»1 

[0 0 10] L/5>L&^ N ElKD^-a-, |R]fe7^/w^ 

50 ^liiK-cm-f t^#^btuT#fc. 
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[0 0 1 1 ] -t© — DSr03 &m\i*XWlW-tZ> 0 l§13(c 

^|J*J £ IWMKRI £ * iV? ;h,IH— ©fe 7 ^;^I©< 9 

[0 0 12] 
[*2] 




[0 0 13] r©J:5tt5ri:-C, WSfT©H*-CJ!. 

[0 0 14] £©J:5fcB3te*S;fc<51fWSttS£#[6ii 
2 3 0BHISS^^57^- /WKJft^OfltAzl'j' h 
P = ^lfa-77^^- (EVF) ^{CflJffi^HT 

[0 0 15] ft, r©«t5*S«^jM¥tftafC4^^** 

[0 0 16] 
[#1-3] 




mm-rh vxn ?rt -r?ra«©*vMMk**&fT ?:t 

[0 0 17] H14 liT^f^yv h y y^^S<D*7- 

if, 4 i o tem^mmu. a 2 ott^is^gM 1 0 
©se*££?t 5 fc©©SH*acie!BS> 430 «:A7j® 
^{s^srf-vT'y ^^L.-cat*wj(iaj4 1 otcm^-rs 
■y-^y >^(Higs> 4 4 ottfyyy v^iH]sg4 3 oic 

[0 0 1 8] &^BHf%4 1 o©iWfcBf*tt. ^-<s/^ 
y^h7y^^4i 1, fc±WfiiSiffifif§i4 
1 2*»t>*9 , ^fy/h7y-^^4 1 1 ©y- 

M±y- M&jU 1 3fr«tt3fiS*fiHlK4 2 0l;tt$ 
Ix, ^yfy^h7y^^4 1 1©A**T-(4SH 
7Jftx-^iU4 1 4IC1J; •Pf-VT'y Xi/(Hll^4 3 01^ 
jRSivCua. iW«^S4 1 2©teSS»±, ^Ilii4 

1 2-AfcSM«SHT*S5, *ii«tt«EEVLC*SH]JP 

[0 0 19] tV/y >-i/|Hl8S4 3 0©A^i;(4, «-§■ 
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I45 3o©fe, # v **sJ:tf#K:*tiSi-5R» G, B 

?>J§nfc^ii:©iii^=fT^W-rSo #»SHtM-cW\ 13- 

&;b*>, (r. g, b) i-iy/isfrnzmmzti, 

£■■7*— 14 (di, d 2-) fcfi, fTfttc, jffij-y- 

-r kic, m—&<Dmm&mgt£tix^z> a n-^yy^y 

Isl8g4 3 0f± % x^^fy^hyy-^^swi, sw 

2-t, mm mm^^-^mco^±mmtmmm 

1, SW2-©y- h^-t^^7K¥*^HlK4 4 0^ 
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^©lEft^-r 5 i^^MSria 7 tr^-r (r©iEKi&Sr2^ 
40 ^IgKit-rS) o ff7^-/VK©oddlt'l±, 
®^ g2ig3 {-Mi^-t" ^,mW.y<^^ *g2i*g3;5S 

"H" W^fetfi) fcfcoT-*©fr®*©4HH*h7>' 

■y^^4i i (i^ii^ffi t & •) , -y- vt'/v^— ^ k@s§ 
4 3 oT-MS^-y-^^y ^^s^siftflr-f-ds, ffmm% 
2 1 g 3©#Bf^{c*#ji*^-5 0 rw-y-^T'y^^ 

tts *^S/N°/^hl, H2-© "H" 

4. odd2«Oj|Sft 1 HflMeWHiasfTfcibax 

5. 

[0 0 2 3] ifift<i:EVFWa7nv ; 

so i^^ffljrfflVNt,ti/5JRdl^^©3E^5«ft*|Biii^ 
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Wi&ffi 1 1 5Hz©7!) ;©7^^ 
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Ktti-5*jfe*s#?tfe*b5. 2frPWHH&l!:J: 5 7 y y 

S&ft: LT 5 t v * 5 IBJB^i*»4i-*. 
[0 0 2 6] Sfc, r co 2ffi.F)&fmmz i tttf , |HB#[c: 

^ -a- k t "c* i ft-? b i,itftnm<om&itK «t s 

[0 0 2 7] h 1 , h2« h3f4 

3& (R, G, B) WMSSr.^JiR^ic-y-^T'y ^^i"^ 

< 0il*.f±\ NTS C^T% 7k¥®*^ 6 0 0 

*-<ZV<*/v-ef4, ®^T*T>S2«?r#Itbfc2fi : ^w^>' 
7°y V^JS&^*Kl 2 OMH z Id* 5. ^ Wal/<0 
*^T*tt7jc^®«mi 5 0 0>rU±.1fi&mk £*i/t*5 
t). *0*&*^y V^«»«:ttJlfi5 OMHzKlt 

MHzt?fc5o Ifc^ot, i«|if*0/^A'SrJBiH-5 

[0 0 2 8] £©,fc5fc:» _h!EL/c 2i§!||f>)&# A- 

[0 0 2 9] *^;k¥*ltt^&£te3*fcv*fc*l8l8 
[0 0 3 0] ^(D<t 5^*J^LT> *»o, 2-ocoffmm 

[0031] ^fr\^m?-*umm*mir^ tu: * o 



* y Srfijffl LT/W X^ — ^TiB&^^SrfT?^ 
(DjlifegcSr 2 LT« HI 9 1^1" J: 5 fc-*¥*3SEJM 
[0 0 3 2] ±|2 2«l|R|ll*Klfcife©HfllBfeWfet UTr 

y Jttgffitto{g*-&a i c^Mt* t) . &ft 

[0 0 3 3] #«Wfi-h«©IBJBj6«:tfifcU ■tOffc^l 
[0 0 3 4] Sfc, jfcJSHtt^U— SHSSflH"* 

20 [0 0 3 5] $feKi*56Wtt, yn^a^ilRMHEJLk 

[0 0 3 6] $ fcfc;«69§ttu •fe«)#^^^T*A-o N 

30 i^@^t1-5o 

[0 0 3 7] &&W&£ DffiV^Tk^P • ilBt 

SSr^b, ^07 D y Ac^vfltS^Srfi* 5 r t ^ 

[0 0 3 8] JiP^T, *fWi2o©i§A/)¥S^ 
[0 0 3 9] ^fc, *^Kf±7V — A^^ey /iif^tt 
[0040] *%Wte. *T«Bi»»**il!:««U 

[0041] *&w&, nnrnzmmzti, 
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E^-^JfcOte^fllfcKtf tbfrtzm 2 ©zk¥££ls]g, 
*»J:WRJI!2©*¥*aEiaKKJ:oT*^y>'^Six 
fcH&«^£iE«1-3iEt§#lia:£Wi-5SB 2 ©«# a* 

[0042] aufc-r^awtt, *bw*fc'>*< t t>*fc 

©feK*ttS1-5®SlS#BfaS1* SJtTlfefrfijfcWRfT 

M^-r^lii#?'J» 5 *>WffiH"5K«K*lRl©IB**RI— O 

Ktt*;ix«h«Mt*«:lE1t1-Sfcfc©* * y Eg t 
Jx-CTuoK* * y 0glcfBtg$;ft,3W&timSrBufE> * 

y @gK:tJW&-t-5 fc*©*¥3featiai& ittLt^5« 

[0 0 4 3] Sfc, *3BWH\ frWRlcEltSiV ^r*x 

gSftp>nfc^i©7K s F3fe*niKKit)-y->'7'y xrzti 

tzM&r— ^ ^tufEM^tT©^ 1 ©fri-^^^tf^r- y 
^at, BfJf3v :f -i?^©{t!l^flfl^|S;(te 3 Hfc^2<D7K¥ 

jfe«iHiKt-<t9-y-v7 p y v^^ttfcM^x-^^fEtt-t- 

[0 0 4 4] *e>kl*38WH:» *#6lfc*l>fc< t fcjifc 

1-zmm &mmm.-r b£hxMJ>m \zmm?tmm * *u 
twane^iRi k— fx *j # k $ *x a R-fii;Mt 5 b 

[0 0 4 5] 

immm] 



(6) 

2, 3 3*S«fcI*3 1' , 3 2' , 3 3' f*-€rix-5 f ax'S-fe 
(R. G, B) ©H3i©:7^/x*(£#jSi-3&1#«£W 
i-««*MU. 1 0 0tJj;y2 0 0tt-tjx-?*u#«-JH»3 
1, 3 2, 3 3*3iU!3 1' , 3 2' , 3 3' ©<!-*§•£: 

-y-^y v^uTtBS-rs^^-y nig, 3ooi4-<^ 

10 [OO46]01O Iw^M-J; 5 ^©SfliliG, 
R, B©«MT*fll^»t)SLTEB$axT4b'«9 v 
tT©lii*ttr.CD^jIbt°-y^(D 1 /2titf1®mz-rtt> L 
•CEHSix-cv^. i-^*p*,±iSLfc^/x^ia?iJt £*x 
TV^So tfc^ct, R— 6©Pf*r±5HRtTWe 1 . 5 
WMfr ( 

[0 0 4 7] 

[fl-4] 




20 M*#) ^StC-fixfcISBt^So WT-^JftDl. D 
2, •■•DnlCfi^av&h,, #tT©*fJS-r5®^©6^B 
tR, GtB> RirG<DV^-rax^03i&-^~ert^5«t 51- 
Bf*«sSSR**u5. [Hi OlC&l^Tfi, Mf-?«Dn 
IcM LT V BtR, GiB, R t G<75l/^-f*X^©ite© 5 
*>©V^-f*bd>— ^©fe©pf*^W, mfitttokteZ 
J: 5fcS0#M-C*>5. ifcJlf-^MDl, D2, - 
Dnfctt-tJx-e*^ JiJf-^lroaSI^lit-yht 
5Pt!yF^yfTr-c«Jtl, MS 

iciiyir-y hx^/u^.^ c , y-^ictty-iry MfiVc 
30 asaiaps^s. ^f-^iDi, D2> -Dn 

tt#fefll-9-Sr#n(&i-5*:«>©^*y085l 0 0*SJ;O?2 
0 OKi^RSixTV^S. ?*>J EKl 0 0*J«tD52 0 0 
i-i^m^gaX-hS^^^D-mc 1 n*3i^C2ni: x 

T 1 *5 J:T^T r -T 2 t Sr^-ix^txfl-r^o 

[0 0 4 8] ^ ^-y lag i o 0*3^^2 o ofrbfif*— 

^IDI, D2, -Dn^©fB-§-e2lfiv b7^*7T 
X-i -y^mr r — T 1 Joit/T r - T 2 (D&y— h ICfP 
AP$tu-5 h7^77^*T l*=J;U ; *T2lc:J;t) 
40 ft)Jffll$ax5„ ^J-r-^^D 1 l:l*:5^t!)C 1 1 lCf± 
RflM§-as» ^*yC2 1tHB«^«|**l5. IQIR 
t-yijT*— 2©^^ey C 1 2 1C{4B{f^ C 2 21; 

ttG«-»-»#*«§ix5 0 «*»3 1» 3 2, 33 t 3 
1" , 32' , 33' *»fe*^*y mgi 0 0*iJ:tf2 
0 0^cDfS-§-St5i^-l±, tK^v'T' h <r>yf y 

h^/WHl n*iJ;UJH2 n J: <9 fW»'$ix5. 
[0 0 4 9] #pf^C7)^-f yf"^? b7>-\?7>#<Dtf— 

3 0 0l^H5. ^y;?-u-xasi|alSS3 0 0©x 

so h7^?©7*- i*mi®teSs:*3tiHig2 o^ 
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<f>Ge, <J> G^fpjq$tb5o 

[0 0 5 0] H i i f±H i o izm V1z9mm<oW&$)7 
n s/^HT'fcSo /<*A' (jK****^) 10©±Tfc 
7k¥*«lHlK3 0- 1*JJ;^3 0-2 ^yial&l 
0 0*5iOt2 o o SrSm-CVSo mil tc;?R£;ft,S «t 5 
@IBffdfcSg6 0d^©m^-»i«-§-toaiaI^4 0 bU 
{tpm^5 OH^Erix^A^^H, f&IIBlE]Sg5 0 
#tt2ok:JB»>^«-e>*tfc*¥*aElallS3 0- 1 *5«fctf 
3 0-2(r^mA^$tt5o fll^SlBlK4 

0 t^<om%\±mmz. 2 o^s 9 btitc* *v®& 

1 o o*>J:tf2 0 oiz^jx^tiAJj&tiZo mffllB\1&5 
[0 0 5 1] HI 1 2 dH 1 0 Id^i-uSHJfiMw^-f 5 

>i/0^i- o EI*:R, (G, B) tt{f-§-iH3 1~3 
3, 3 1' -33' KAASil/fc«*TJb5. ^6ff^ 
HtK^P^IhI^cD/nVv^ <f> H 1 n , *H2n(CiUy^- 
!) 1 0 0, 2 0 0\Z— B##a£*t<So *Hln^W 

2 n^/V^-C-ttt-eixB, G v Rff-§-^)l|S^f->7 p y ^ 
i/Stl/So H©£ 5f-*H 1 n £ <*>H2 nfcMSrfB# 1 8 

[00 5 2] *.¥-&%ii£2fflmmT-lrZ b , tTfHffiH 
(y-MH) Vlty-M/U7«Go (P2) #RWP 

3*1,3 t^tty-ty h/-?/p^<> c (pi) &mmz%i 
mzhZo uc#ot^*- i \ZT&t£z>mmtmu 

[0053] Z.(DV±-y >«ffitt6ft-g-©Jll«tti^a* 

FLh7^7r/^*Tl (P3) *SONU ^^e 
y 1 OOWMtfliT 3 - h^V 1 &£&SB*fc<& 

[0 0 5 4] 5l#^^T'7 i -H^V2fC<7 i -h/^V^0 
Ge (PS) tfifiWUZtlZt b h\Z])±-y h^/V* * c 

(P2) asawnstu w*i:y!imffi»r±y-fey 

-5„ -?-UT/^^*T2 (P6) iSoNU ^t!)20 

0 ©flH3-*ffirf±y- hi»v 2lc3*fc3IiiJ(Hc»i&£;ix 

-x$ijffll[p|g§3 0 OldfP*P$H (1314%) -fi^-u- 
^i2K^fr^)bixSo 

[0 0 5 5] r<DJ:5^«j^t-r5r bKXoX, zk¥ 
[0 0 5 6] [HifiCT 2 ] H 1 3 tC*«W©ffjS>fcgiJO 
So ±34Lfc*JfcWCr±, R> G, BCDID- 

«»J; 9-y-v^y >-i/{it@Sr^^-C2fT(Dpi^{cS^^ 



9iMt7-f-^KfitiW*!J loot, flMSc7^— /u 

w§-»i^ y 2 o o icn 9 %wmy<<- 

^ Kfl-f-SrKlNFlc^-rS t^TfcSo ;:<&iattfc.fc0 
*bfcW«14«Sr#5 r. t So 

[0057] [n%0g 3 ] $ e> \zm<Di^m^mmm^m 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The plurality of a pixel which is arranged in the shape of a matrix and has a 
switching element, respectively, In the liquid crystal display which has the horizontal 
scanning circuit which generates the signal for sampling the picture signal supplied to 
this pixel, and the vertical- scanning circuit which chooses the line of said pixel The 1st 
write-in means including the 1st horizontal scanning circuit established in the one side 
of the plurality of the data line connected common to the line of said pixel, the 2nd 
horizontal scanning circuit established in the other side of said data line -- and - this - 
the liquid crystal display characterized by having the 2nd write-in means which has a 
storage means to memorize the picture signal sampled by the 2nd horizontal scanning 
circuit. 

[Claim 2] Said 1st write-in means and said 2nd write-in means are a liquid crystal 
display according to claim 1 which supplies a signal to the pixel of a different line, 
respectively. 

[Claim 3] Said 1st write-in means is a liquid crystal display according to claim 1 which 
has a storage means to memorize the picture signal further sampled by said 1st 
horizontal scanning circuit. 

[Claim 4] The plurality of said pixel is a liquid crystal display according to claim 1 which 
has the filter of the color chosen from at least three different colors. 

[Claim 5] The liquid crystal display according to claim 3 by which a picture signal is 
inputted into said 1st write-in means and said 2nd write-in means through a signal 
delay means. 

[Claim 6] Said picture signal is a liquid crystal display according to claim 5 which are 
red (R), green (G), and a signal based on blue (B) image data, respectively. 
[Claim 7] The longitudinal direction pixel line which repeated successively the pixel 
corresponding to three colors which are different at least in a longitudinal direction in 
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predetermined sequence, and arranged it The pixel corresponding to the same color of 
an adjoining line is request **** carried out, and multi-line arrangement is carried out 
in a lengthwise direction. While the pixel train of these two lengthwise directions that 
adjoin among the pixel trains corresponding to the same color formed in said lengthwise 
direction every party is connected to the same string data line The liquid crystal display 
characterized by having the horizontal scanning circuit for supplying the image 
information memorized by the memory circuit and this each memory circuit for 
memorizing image information in the both ends of this string data line, respectively to 
said memory circuit. 

[Claim 8] The pixel corresponding to the same color of said adjoining line is [External 
Character l]. 

>+ 

The liquid crystal display according to claim 7 pitch ** carried out. 

[Claim 9] Said memory circuit is a liquid crystal display according to claim 7 which has 
a switching means and an are recording means. 

[Claim 10] The liquid crystal display according to claim 7 by which the image 
information which has the color information corresponding to said three different colors 
at least is inputted into said memory circuit, respectively. 

[Claim 11] The liquid crystal display according to claim 7 which has further a digital 
disposal circuit for supplying image information to each of said memory circuit. 
[Claim 12] Said digital disposal circuit is a liquid crystal display [ common to said each 
memory circuit ] according to claim 11. 

[Claim 13] Said digital disposal circuit is a liquid crystal display according to claim 11 
formed corresponding to said each memory circuit. 

[Claim 14] Said memory circuit is a liquid crystal display according to claim 7 which has 
a reset switch for resetting memory. 

[Claim 15] Said pixel is a liquid crystal display according to claim 7 which has a 
switching element and a pixel electrode. 

[Claim 16] Said three different colors are liquid crystal displays according to claim 7 
which are red (R), green (G), and blue (B). 

[Claim 17] The liquid crystal display according to claim 7 which has further the signal 
delay means which carries out synchronization of the sampling timing of the picture 
signal corresponding to said three different colors of the image information memorized 
by said memory circuit. 

[Claim 18] Said digital disposal circuit is a liquid crystal display according to claim 11 
2 
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which has a signal delay means. 

[Claim 19] Said signal delay means is a liquid crystal display according to claim 17 
which has the delay circuit where time delays differ to said three different colors, 
respectively. 

[Claim 20] The liquid crystal display according to claim 17 which has further a delay 
means to delay the picture signal corresponding to predetermined time and said three 
different colors further apart from said signal delay means. 

[Claim 21] The plurality of a pixel which is arranged in the shape of a matrix and has a 
switching element, respectively, In the drive approach of a liquid crystal display of 
having the horizontal scanning circuit which generates the signal for sampling the 
picture signal supplied to this pixel, and the vertical -scanning circuit which chooses the 
line of said pixel Step a which writes the image data sampled by the 1st horizontal 
scanning circuit established in the one side of the plurality of the data line connected 
common to the train of said pixel in the 1st line of the line of said pixel Step b which 
memorizes the image data sampled by the 2nd horizontal scanning circuit established 
in the other side of said data line The drive approach of the liquid crystal display 
characterized by having step c which is the line of said pixel and writes the memorized 
this image data in the line which adjoins said 1st line. 

[Claim 22] Said step a is the drive approach of a liquid crystal display according to claim 
21 of having step e which writes in the image data this remembered to be step d which 
memorizes said sampled image data. 

[Claim 23] The drive approach of a liquid crystal display according to claim 21 of having 
step f which delays image data before the sampling of said step a and step b. 
[Claim 24] Said step d is the drive approach of the liquid crystal display according to 
claim 22 which is the step which accumulates a charge in the capacity of said data line. 
[Claim 25] The longitudinal direction pixel line which repeated successively the pixel 
corresponding to three colors which are different at least in a longitudinal direction in 
predetermined sequence, and arranged it The pixel corresponding to the same color of 
an adjoining line is request **** carried out, and multi-line arrangement is carried out 
in a lengthwise direction. It is the drive approach of a liquid crystal display that the 
pixel of these two lengthwise directions that adjoin among the pixel trains 
corresponding to the same color formed in said lengthwise direction every party was 
connected to the same string data line. The drive approach of the liquid crystal display 
characterized by distributing the information signal corresponding to the color of the 
pixel by which the signal which has image information was connected to said string 
data line as two write-in means for every color, and supplying it to each corresponding 
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pixel. 

[Claim 26] Said information signal which was able to be distributed up and down is the 
drive approach of the liquid crystal display according to claim 25 transmitted for every 
desired line after memorizing, respectively. 

[Claim 27] Said information signal is the drive approach of a liquid crystal display 
according to claim 25 that time delay of predetermined is carried out corresponding to 
said three different colors before distributing up and down. 

[Claim 28] Said information signal is the drive approach of the liquid crystal display 
according to claim 27 which carries out predetermined time delay further before 
sampling further. 

[Claim 29] The sampling timing of said information signal which was able to be 
distributed up and down is the drive approach of a different liquid crystal display 
according to claim 25. 

[Claim 30] The liquid crystal display according to claim 17 with which time delays differ 
to three different colors in two adjoining pixel spacing, respectively. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display which can 
perform high-definition image display in more detail, and its drive approach about a 
liquid crystal display and its drive approach. 
[0002] 

[Description of the Prior Art] In recent years, thin- shape -izing is possible as a display 
device, and the utilization to the colorization using the liquid crystal display component 
which is a low power of a liquid crystal display is progressing. Hereafter, it explains 
about a color liquid crystal display and the drive approach using a drawing. 
[0003] Drawing 1 is drawing for explaining an example of a color liquid crystal display, 
and it is the typical block diagram in which (a) shows the typical block diagram, and (b) 
shows color arrangement of the filter, switching transistors, such as TFT for which 10 
used the liquid crystal display component for the semi conductor layer, and 11 used an 
amorphous silicon, polish recon, etc. in drawing 1 , and 12 - for the train control line 
and 20, as for a horizontal scanning circuit (H-SR) and 40, a vertical- scanning circuit 
(V SR) and 30 are [ a pixel electrode and 13 / the line control line and 14 / a digital 
disposal circuit and 50 ] control circuits. Moreover, red and G show green, and B shows 
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blue, and, as for the filter 15 shown in drawing 1 (b), R supports the above-mentioned 
pixel electrode 12 in this order of arrangement. 

[0004] As shown in drawing 1 (a), this switching transistor has many pixels by which 
the liquid crystal display component 10 has the switching transistor 11 for every pixel, a 
drain (or source) is connected to the string data line 14, and, as for it, the pixel electrode 
12 and the gate are connected to the line control line for the source (or drain), 
respectively. 

[0005] As for the arrangement location of each pixel electrode 12, a lengthwise direction 
and a longitudinal direction are arranged in the shape of a straight line, and the filter 
15 is arranged in the shape of a straight line in the lengthwise direction and the 
longitudinal direction the whole color in connection with it. 

[0006] Moreover, the above-mentioned line control line 13 is connected to a 
vertical- scanning circuit, and the above-mentioned train control line 14 is connected to 
the horizontal scanning circuit 30, respectively. The signal from a control circuit 50 is 
inputted into a perpendicular and the horizontal scanning circuits 20 and 30, 
respectively. Moreover, the signal which has the image information from a digital 
disposal circuit 40 further is inputted into the horizontal scanning circuit 30. 
[0007] From the vertical-scanning circuit 20, a pulse is impressed one by one for every 1 
horizontal- scanning period, and ON/OFF control of the transistor 11 for every pixel 
which stands in a row is carried out at the line control line 13. Sequential selection of 
the chrominance signals R, G, and B from a digital disposal circuit 40 is made by the 
horizontal scanning circuit 30, and the train electrode line 14 is supplied. A control 
circuit 50 carries out drive control of a vertical scanning, a horizontal scanning, a digital 
disposal circuit, etc. of a display according to actuation of a system. 

[0008] Drawing 2 shows the chrominance -signal input approach in the color filter 
arrangement shown in drawing 1 . If the color filter shown in drawing 1 is seen by the 
string data line 14, it needs to make a signal input in order of R, G, and B for every 
1-pixel line. Therefore, the chrominance signal of signal lines 31, 32, and 33 is changed 
for every party in the color electronic switch 41. 

[0009] Therefore, the signal which has each color information on R, G, and B from a 
digital disposal circuit 40 can be distributed to the signal which has the color 
information corresponding to each filter 15, is inputted into signal lines 31, 32, and 33, 
respectively, and supplies the signal which has the color information corresponding to 
the pixel which carried out ON/OFF of the switching element 16, and was connected to 
the string data line 14 by the horizontal scanning circuit 30. 

[0010] However, since the same color filter serves as slanting arrangement in the case of 
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drawing 1 , and it is aslant visible as a color and a line, it is possible to prevent 
degradation of image quality more and to constitute from degrading image quality and a 
color electronic switch being required in few circuits. 

[0011] One of them is explained using drawing 3 . The example shown in drawing 3 
considers an odd number train and an even number train as a repetition of the 
respectively same order of a color filter among the pixel trains connected to the line 
control line 13 in order to solve the problem of image quality degradation which was 
described above, and is the repetition unit of the color filter of an even number train to 
an odd number train about the repetition unit [0012] 
[External Character 2] 




It carries out [ ****** ] and they are arrangement and the so-called example which 
carried out delta arrangement. Moreover, in the string data line 14, it connects for every 
pixel of the same color arranged alternately. 

[0013] By doing in this way, if it sees by the pixel of a contiguity line, a level sampling 
frequency will double and resolution will improve. Moreover, since the same color was 
connected to the train electrode line, a color electronic switch becomes unnecessary. 
Furthermore, since a same color pixel is not located in a line in the direction of slant, 
the problem of a slanting color line is solvable. 

[0014] Thus, the configuration shown in drawing 3 is used for the simple electro nick 
view finder (EVF) of the field display which consists of about 230 pixels of perpendicular 
directions etc. 

[0015] In addition, by the field display of such a display device that is not high 
resolution so much, the pixel sampling for every horizontal scanning is [0016]. 
[External Character 3] 




Satisfactory image display can be performed by carrying out by ****** carrying out. 
[0017] Drawing 4 is the block block diagram showing another example of the color liquid 
crystal display of an active-matrix mold. A vertical- scanning circuit for 410 to perform a 
display picture element part among drawing, and for 420 perform the vertical scanning 
of the display picture element part 410, the sampling circuit which 430 samples an 
input picture signal and is outputted to the display picture element part 410, and 440 
are the horizontal scanning circuits for the sampling in a sampling circuit 430. 
[0018] The unit pixel of the display picture element part 410 consists of a switching 
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transistor 411, and liquid crystal and the pixel retention volume 412, the gate of a 
switching transistor 411 is connected to the vertical- scanning circuit 420 by the gate 
line 413, and the input terminal of a switching transistor 411 is connected to the 
sampling circuit 430 by the perpendicular direction data line 414. The other end of the 
pixel capacity 412 is connected to common electrode line 412-A, and the common 
electrode voltage VLC is impressed. 

[0019] The color signal (red, blue, green) from a digital disposal circuit 450 is supplied to 
the input of a sampling circuit 430. A digital disposal circuit 450 performs gamma 
processing in consideration of a liquid crystal property, reversal signal processing for 
the reinforcement of liquid crystal, etc. to an input picture signal. In a control circuit 
460, the required pulse supplied to the vertical-scanning circuit 420, the horizontal 
scanning circuit 440, and digital-disposal-circuit 450 grade is formed based on an input 
picture signal. 

[0020] Drawing 5 is the representative circuit schematic of the display picture element 
part 410 and a sampling circuit 430. In the display picture element part 410, it has 
three different colors, red, and two or more pixel lines that green and the pixel of R, G, 
and B corresponding to blue arranged repeatedly in order of R, G, and B one by one in 
the longitudinal direction (horizontal), and each line was constituted, and were 
arranged in the lengthwise direction (perpendicular direction). By each contiguity 
spacing, only the distance whose pixel location of the same color is 1.5 pixels has shifted. 
Namely, each pixel (R, G, B) is arranged in the shape of a delta, and the pixel of the 
same color is connected to each data line 414 (dl, d2 --) on both sides for every line, a 
sampling circuit 430 should consist of capacity (parasitic capacitance and pixel capacity 
of the perpendicular direction data line) with a switching transistor SW1 and SW2 --, 
and when [ of a switching transistor SW1 and SW2 -- ] the gate drives by the pulse hi 
from the horizontal scanning circuit 440, and h2 --, respectively, pass the data line 414 
(dl, d2 -) in the signal of each color of the input signal line 416 - it transmits to each 
pixel and writes in it. Selection of the line in that case is controlled by the perpendicular 
pulse phigl from the vertical- scanning circuit 420, and phig2 --. 

[0021] Drawing 6 is the explanatory view showing the situation of interlace scanning in 
the liquid crystal display which has the number of perpendicular direction pixels 
equivalent to the number of vertical- scanning lines of television. The pixel (henceforth a 
line pixel) of each line of a display picture element part is made to correspond to the 
vertical- scanning pulse phigl and phig2 --, and a notation gl and g2 -- show it. In the 
odd number field, the signal of the horizontal scanning line oddl is written in the line 
pixels g2 and g3, and the signal of odd2 is similarly written in the line pixels g4 and g5. 
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odd3 or subsequent ones is driven every two lines. Moreover, in the even number field, 
the combination of one line of a scan shifts, the signal of evenl is written in the line 
pixels gl and g2, the signal of even2 is written in the line pixels g3 and g4, and 
subsequent signals are written in every two lines similarly. 

[0022] The example of drive timing at the time of applying the example of a scan of this 
drawing 6 to the example of drawing 4 is shown in drawing 7 (this driving method is 
considered as 2 line coincidence drive). In oddl of the odd number field, phig3 becomes 
the perpendicular pulse phig2 corresponding to the line pixels g2 and g3 with "H" (high 
state), each pixel transistor 411 of the line pixel will be in switch-on, and the picture 
signal by which the sequential sampling was carried out in the sample hold circuit 430 
is written in each pixel of the line pixels g2 and g3. This sampling is the horizontal 
scanning pulses hi and h2. - It is made in "H" period. The drive with the same said of 
the scan after odd2 is performed. 

[0023] By the way, the further highly minute imaging of the liquid crystal display 
component used for EVF or liquid crystal projectors especially in recent years is 
demanded. 

[0024] For example, in EVF or a liquid crystal projector, in order to obtain a highly 
minute image further, 460 pixels of perpendicular directions and the panel beyond it are 
being developed. When displaying a television signal by the panel of 460 pixels of 
perpendiculars, it can be considered first that the interlace drive mentioned above. In 
an interlace drive, if an alternating current reversal drive is performed in a cycle of 
30Hz, a 15Hz flicker will occur. It is necessary to drive each pixel with the period of 
60Hz, i.e., a field period, to reduce this flicker. 

[0025] Then, when performing a field drive with the configuration shown in drawing 2 , 
how to drive the pixel line of two lines to coincidence like the above-mentioned example 
can be considered. Although a flicker can be reduced by two -line coincidence drive, since 
the same sampling signal is impressed also to the pixel which shifted 1.5 pixels by two 
spacing, the trouble that horizontal resolution will deteriorate occurs. 
[0026] Moreover, although the driving method is easy since the same sampling signal 
writes in the pixel left by 1.5 pixels spatially [ two line pixels driven to coincidence ] 
according to this 2 line coincidence drive, there is no improvement in a sampling 
frequency and color moire generates it in a low resolution. Moreover, this pixel gap 
arrangement horizontally shifted by 1.5 pixels does the bad influence that the edge part 
of an image is displayed on zigzag, by the drive by the combination of the line pixel 
shifted one line in the odd number field and the even number field. 

[0027] moreover, the horizontal scanning pulses hi, h2, and h3 - the pixel of three 
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colors (R, G, B) ■■ a dot order ■■ in order to sample next, by the panel of the number of 
high pixels, drive frequency becomes very high. For example, by the panel of the 600 
number abbreviation of level pixels, the sampling frequency for two lines in 
consideration of pixel gap arrangement is set to about 20MHz with NTSC system. In the 
display of Hi-Vision, 1500 or more level pixel numbers are needed, and a sampling 
frequency is set to about 50MHz or more in that case. The frequency which can also 
drive the present TFT liquid crystal is about tenMHz. Therefore, two or more scanning 
circuits are required to drive the panel of a high pixel. 

[0028] Thus, the above-mentioned 2 line coincidence (field ** carrying out) driving 
method may degrade resolution. Moreover, since level drive frequency becomes high, the 
trouble that two or more scanning circuits are required, and this imitates many driving 
pulses and increase of the consumed electric current, and has a ** case may arise. 
[0029] Then, since horizontal resolution is not degraded, the train electrode line 
connection shown by drawing 8 can be considered. The configuration of increasing the 
number of the string data lines 14 twice, and connecting the same color pixels, 
respectively is shown in drawing 8 . 

[0030] Thus, degradation of horizontal resolution can be lost by constituting and 
shifting the sampling of two line pixels by Hln and H2n. 

[0031] However, if a semi-conductor process becomes complicated, and the numerical 
aperture which is each pixel falls sharply and detailed-ization is considered by 
increasing wiring of a string data line, it will be hard to call it a suitable configuration. 
Moreover, the method of presentation which performs image display by non-interlaced 
one using a frame memory or a field memory can be considered independently. It is the 
double-speed scan which drives 2 water parallel pixel one by one at a 1 
horizontal- scanning period as the frequency of a picture signal and a horizontal 
scanning is doubled and is specifically shown in drawing 9 . 

[0032] There is such double-speed scanning as an image improving method of the 
above-mentioned 2 line coincidence driving method, however - double-speed scan -- the 
signal processing IC of a frame memory or high bandwidth -- required -- very much 
cost -- starting - high - there was a case where it became a power consumption display. 
[0033] This invention solves an above-mentioned trouble and offers more high resolving, 
the liquid crystal display which can perform high-definition image display, and its drive 
approach. 

[0034] Moreover, this invention aims at offering the liquid crystal display and its drive 
approach of high resolving and the active-matrix mold which can perform a 
high-definition display to the pixel of the number of scanning lines equivalent to 



9 



JP08-30241 



television by addition of an easy circuit, without using a frame memory. 
[0035] Furthermore, this invention samples a picture signal to the pixel of the number 
of scanning lines [ above / on a par with television ] by the pulse of low-water-flow Taira 
drive frequency, and aims at offering the liquid crystal display which can perform high 
resolution image display, and its drive approach to it. 

[0036] It aims at offering the liquid crystal display which is furthermore low power 
since it does not have mixing of a color, either, even if this invention can drive easily a 
color liquid crystal display with an easily high definition color change and arranges two 
colors by turns on a string data line, and a horizontal scanning circuit can also operate 
by the usual drive frequency, and its drive approach. 

[0037] In addition, this invention aims at offering the liquid crystal display which can 
perform image display which has higher level and vertical definition, and does not have 
a flicker, and its drive approach. 

[0038] In addition, this invention aims at offering the liquid crystal display with which 
a high definition image is obtained with the easy configuration of establishing two 
image input means, and its drive approach. 

[0039] Moreover, since this invention did not use a frame memory etc., it aims at 
offering a low power, a small and cheap active -matrix liquid crystal display, and its 
drive approach. 

[0040] It aims at offering the liquid crystal display which can reduce power consumption, 
and its drive approach while this invention can reduce level drive frequency sharply, 
can lengthen the sampling time and enables the display of high resolution faithful to a 
picture signal. 

[0041] Moreover, the plurality of a pixel which this invention is arranged in the shape of 
a matrix, and has a switching element, respectively, In the liquid crystal display which 
has the horizontal scanning circuit which generates the signal for sampling the picture 
signal supplied to this pixel, and the vertical- scanning circuit which chooses the line of 
said pixel The 1st write-in means including the 1st horizontal scanning circuit 
established in the one side of the plurality of the data line connected common to the line 
of said pixel, the 2nd horizontal scanning circuit established in the other side of said 
data line -- and - this - it aims at offering the liquid crystal display which has the 2nd 
write-in means which has a storage means to memorize the picture signal sampled by 
the 2nd horizontal scanning circuit. 

[0042] This invention in addition, the line which has the longitudinal direction pixel 
train which repeated successively the pixel corresponding to three colors which are 
different at least in a longitudinal direction in predetermined sequence, and arranged it 



10 



JP08-30241 



While the pixel of this lengthwise direction that adjoins among the pixel trains 
corresponding to the same color by which it is request **** carried out, multi-line 
arrangement is carried out in a lengthwise direction, and the pixel corresponding to the 
same color of an adjoining line is formed in said lengthwise direction every party is 
connected to tne same string data line It aims at offering the liquid crystal display 
which has the horizontal scanning circuit for supplying the image information 
memorized by the memory circuit and this each memory circuit for memorizing image 
information, respectively to said memory circuit in the both ends of this string data line. 
[0043] Moreover, the plurality of a pixel which this invention is arranged in the shape of 
a matrix, and has a switching element, respectively, In the drive approach of a liquid 
crystal display of having the horizontal scanning circuit which generates the signal for 
sampling the picture signal supplied to this pixel, and the vertical- scanning circuit 
which chooses the line of said pixel Step a which writes the image data sampled by the 
1st horizontal scanning circuit established in the one side of the plurality of the data 
line connected common to said pixel line in the 1st line of said pixel line Step b which 
memorizes the image data sampled by the 2nd horizontal scanning circuit established 
in the other side of said data line It aims at offering the drive approach of a liquid 
crystal display of having step c which is the line of said pixel and writes the memorized 
this image data in the line which adjoins said 1st line. 

[0044] Furthermore this invention the longitudinal direction pixel line which repeated 
successively the pixel corresponding to three colors which are different at least in a 
longitudinal direction in predetermined sequence, and arranged it The pixel 
corresponding to the same color of an adjoining line is request **** carried out, and 
multi-line arrangement is carried out in a lengthwise direction. It is the drive approach 
of a liquid crystal display that the pixel of this lengthwise direction that adjoins among 
the pixel trains corresponding to the same color formed in said lengthwise direction 
every party was connected to the same string data line. It aims at offering the drive 
approach of the liquid crystal display characterized by supplying each pixel 
corresponding to the color of the pixel by which the signal which has image information 
was connected to said string data line which distributes up and down for every 
information signal, and corresponds. Hereafter, the example of this invention is 
explained, referring to a drawing. 
[0045] 
[Example] 

[Example l] drawing 10 is a typical block diagram for explaining one suitable example 
of this invention, said - drawing - setting - 31 - 32 - 33 - and - 31 - ■ 32 - 1 - 33 - ' 
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-- respectively - each - a color (R, G, B) - a pixel a filter - corresponding - a color •■ 
information - having - a signal line - 100 - and 200 - respectively -- each -- a signal 
line - 31 -- 32 - 33 - and - 31 - 1 - 32 - 1 - 33 1 - a signal sampling - memorizing - 
a memory circuit - 300 an interlace circuit ■- it is . A driving signal is supplied to each 
pixel by these. The switching transistor for impressing a driving signal to liquid crystal, 
the pixel electrode, and the filter are prepared in each pixel. 

[0046] As shown in drawing 10 , the pixel of each line is repeatedly arranged in order of 
G, R, and B one by one, and the pixel of an adjoining line is shifted and arranged 
mutually only one half of these repetition pitches. That is, it considers as the 
above-mentioned delta array. Therefore, the pixel of the same color is contiguity spacing 
and is 1.5 pixels ([0047]). 
[External Character 4] 




It becomes the arrangement deviated to both pixel parts. A pixel is connected to the 
string data lines Dl and D2 and -Dn, respectively so that the color of the pixel to which 
each line corresponds may serve as one combination of B, R, G, and B, R and G. In 
drawing 10 , to the string data line Dn, it has distributed so that the pixel of the color of 
either of one groups of B, R, G, and B, R and G may serve as left-hand side and another 
side may serve as right-hand side. Moreover, reset switch Tr-c which resets the residual 
charge of a string data line is connected to the string data lines Dl and D2 and --Dn, 
respectively, and the reset potential Vc is impressed to reset pulse phic and the source 
at the gate line. Furthermore, the string data lines Dl and D2 and --Dn are connected to 
the memory circuits 100 and 200 for supplying each chrominance signal. Memory 
circuits 100 and 200 have capacitor group Cln and C2n which is an are recording means, 
and transfer switch group Tr-Tl and Tr*T2 which are a switching means, respectively. 
[0048] The signal transfer to the string data lines Dl and D2 and - Dn from memory 
circuits 100 and 200 is controlled by the transfer pulse phiTl impressed to each gate of 
transfer switch group Tr-Tl and Tr-T2, and phiT2. R signal is accumulated in the 
memory Cll which stands in a row on the string data line Dl, and B signal is 
accumulated in memory C21. G signal is similarly accumulated in the memory C12 of 
the string data line D2 B signal and C22. a signal line - 31 - 32 - 33 - 31 - ' - 32 ' - 
33 -- 1 - from - each -- a memory circuit -- 100 " and 200 -- a signal -- incorporation -- 
level - a shift register - from - a bit - a pulse - H - one - n - and - H - two - n - 
controlling - having . 

[0049] The line control line Vn connected to the gate of the switching transistor of each 
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pixel is led to the interlace control circuit 300. The gate electrode of the switch 
transistor of the interlace control circuit 300 is led to the vertical- scanning circuit 20, 
and gate pulse phiGo, phigermanium, and phiG are impressed to a source electrode, 
respectively. 

[0050] Drawing 11 is the rough block diagram of the example shown in drawing 10 . a 
panel (liquid crystal display component) 10 *- the horizontal scanning circuit 30-1 and 
30-2, and memory circuits 100 and 200 are formed up and down. As shown in drawing 
11 , the signal from the image transcription regenerator 60 is inputted into a digital 
disposal circuit 40 and a control circuit 50, respectively, and the signal from a control 
circuit 50 is inputted into the horizontal scanning circuit 30-1 which was able to be 
distributed to two, and 30-2, respectively. Moreover, the signal from a digital disposal 
circuit 40 is inputted into the memory circuits 100 and 200 which were able to be 
similarly distributed to two, respectively It consists of control circuits 50 so that a 
signal may be further supplied also to the vertical- scanning circuit 20 and a digital 
disposal circuit 40. 

[0051] The timing chart of the example shown in drawing 12 at drawing 10 is shown. 
Illustration R, and (G, B) are signal lines 31-33 and the signal inputted into 31' - 33\ 
Each chrominance signal is accumulated in memory 100,200 by phiHln of pulses of a 
horizontal scanning circuit, and phiH2n temporarily. The sequential sampling of R, B, 
and the G signal is carried out by phiHln pulse, respectively, and the sequential 
sampling of B, G, and the R signal is carried out by phiH2n pulse, respectively. As 
shown in drawing, phiHln and phiH2n of phases differ 180 degrees. 
[0052] After a horizontal effective scan period expires, while gate pulse phiGo (P2) is 
impressed to the line control line (gate line) VI, reset pulse phic (Pi) is impressed to 
coincidence. Therefore, the pixel and the train control line which stand in a row on the 
gate line VI are reset by potential Vc. 

[0053] Although this reset potential has the desirable black potential of a chrominance 
signal, the middle potential of a reversal signal is sufficient. Next, phic turns off, the 
transfer pulse phiTl OP 3) turns on, and the signal charge of memory 100 is written in 
the pixel which stands in a row on the gate line VI. 

[0054] While gate pulse phigermanium (P5) is succeedingly impressed to the gate line 
V2, reset pulse phic (P2) is impressed, and a pixel and a train electrode line are reset. 
And a pulse phiT2 (P6) turns on, and the signal charge of memory 200 is written in the 
pixel which stands in a row on the gate line V2. The same actuation is repeated during 
the 1 field. In the next field, gate pulse phigermanium and phiG are impressed to the 
interlace control circuit 300 (drawing abbreviation), and an interlace drive is performed. 
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[0055] By considering as such a configuration, image display which is excellent in 
horizontal resolution and vertical definition, and a flicker does not produce can be 
performed. 

[0056] Another suitable example of this invention is shown in [example 2] drawing 13 . 
This example is the case where input signals differ, although the panel configuration is 
the same as what is shown in drawing 10 . That is, although the sampling phase was 
changed and being written in the pixel of two lines from the same signal of R, G, and B 
in the example mentioned above, in this example, by the frame memory 70, an odd 
number field signal is incorporated in memory 100, an even number field signal is 
incorporated in memory 200, and odd number and an even-car field signal are displayed 
on coincidence. The extremely excellent image engine performance which does not have 
a flicker in horizontal resolution and vertical definition by this drive can be obtained. 
[0057] [Example 3] Still more nearly another suitable example is explained. Drawing 14 
is a typical block diagram for explaining this example. Although the same number as 
the cash-drawer number shown in drawing 14 is attached in drawing 10 , the thing of 
the same number has the same member or the same function. 

[0058] A different point especially from drawing 10 in drawing 14 has the delay circuit 
15 in this example, and pulse Hln and H2n are points impressed corresponding to two 
or more switches, respectively. In addition, at drawing 14 . they are the string data lines 
Dl and D2. It has distributed so that it is made to become one combination of B, G, R, 
and B, G and R at Dn, respectively, and one side may serve as left-hand side and 
another side may serve as right-hand side. 

[0059] 15 is a delay circuit, and time delay 2T are a space sampling period between the 
pixels of one line, and, specifically, in the case of 600 level pixel numbers, are about 90ns. 
In order to double the phase of B and R signal to G signal, 4T for two pixels and delay of 
R signal are set to 2T for one pixel by delay of B signal. By this, it puts in block 3 pixels 
of video signals at a time, and the are recording of them in memory 100 or 200 is 
attained. 

[0060] That is, pulse Hln and H2n, it is impressed by three switches in juxtaposition, 
respectively, the signal of R, G, and B is sampled to coincidence by this pulse, and it 
accumulates in memory temporarily. For example, the signal of Bl, Rl, and Gl is 
accumulated in capacitors Cll, C12, and C13, and the signal of B-2, and R2 and G2 is 
accumulated in capacitors C22, C23, and C24. 

[0061] Drawing 15 is the timing chart of each signal in the example shown in drawing 
14 . Illustration R (G, B) is signal lines 31-33 and the signal inputted into 31' ■ 33\ Each 
chrominance signal is accumulated in memory 100 and 200 by pulse Hln from the 
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horizontal scanning circuit 30-1, and H2n temporarily. B, R, and G signal are sampled 
by coincidence by pulse Hln, respectively, and B, R, and G signal are sampled by 
coincidence by pulse H2n, respectively. As shown in drawing, phases differ 180 degrees 
Hln and H2n. 

[0062] Thus, after a horizontal effective scan period expires, while gate pulse phiGo (P2) 
is impressed to the line control line (gate line) VI, reset pulse phic (Pi) is impressed to 
coincidence. Therefore, the pixel and string data line which stand in a row on the gate 
line VI are reset by potential Vc. Although this reset potential has the desirable black 
potential of a chrominance signal, the middle potential of a reversal signal is sufficient. 
[0063] Next, while pulse phic turns off, the transfer pulse phiTl (P3) turns on, and the 
signal charge of a memory circuit 100 is written in the pixel which stands in a row on 
the gate line VI. While gate pulse phigermanium (P5) is succeedingly impressed to the 
gate line V2, reset pulse phic (P2) is impressed and a corresponding pixel and a 
corresponding train electrode line are reset. And a pulse phiT2 (P6) turns on, and the 
signal charge of a memory circuit 200 is written in the pixel which stands in a row on 
the gate line V2. 

[0064] The same actuation is repeated during the 1 field. In the next field, gate pulse 
phigermanium and phiG are impressed to the interlace control circuit 300 (drawing 
abbreviation), and an interlace drive is performed. By considering as such a 
configuration, image display which horizontal resolution and vertical definition are 
excellent in, and a flicker does not produce can be performed. 

[0065] In addition, the rough block diagram of this example can apply the configuration 
of drawing 11 mentioned above. In this case, what is necessary is just to prepare the 
signal delay circuit into the digital disposal circuit 40. Of course, a signal delay circuit 
can also be prepared separately from a digital disposal circuit 40. Moreover, the 
interlace control circuit 300 is omitted in drawing 11 . 

[0066] That is, in this example, the signal from the signal delay means 15 which carries 
out synchronization of the timing of a sampling of the picture signal of each color is 
supplied to said memory circuit, for example. Moreover, a driving signal supply means 
scans the line of each pixel by interlace scanning, supplies the driving signal, and is 
equipped with two of said memory circuits up and down, and supplies them to the 
driving signal impression means of each pixel of two lines which scans the signal which 
these sample by the pair, respectively and which adjoined. 

[0067] [An example 4], next another suitable example of this invention which 
transformed the above-mentioned example are explained. Although the panel 
configuration is the same as what is shown in drawing 14 in this example, the case 
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where an input signal is changed is explained. The rough block diagram of this example 
is the same as above-mentioned drawing 13 . 

[0068] Although the sampling phase was changed and being written in the pixel of two 
lines from the same signal of R, G, and B in the example mentioned above, in this 
example, by the frame memory 70, an odd number field signal is incorporated to a 
memory circuit 100, an even number field signal is incorporated to a memory circuit 200, 
and the signal of odd number and the even-car field is displayed on coincidence. 
[0069] That is, in this example, a driving signal supply means supplies the signal of 
each color sampled to coincidence one by one to the same line or a driving signal 
impression means of the pixel of two lines to adjoin. It cannot be overemphasized that 
the signal of B and G delays a signal by the delay circuit 15 also in this case, two or 
more pixels are put in block, and it enables it to deal with it. 

[0070] By this drive, the extremely excellent image engine performance which does not 
have a flicker in horizontal resolution and vertical definition can be obtained. That is, in 
this example, said memory circuit had a means (801) to have distributed the picture 
signal of each color by which synchronization was carried out, and to delay it again, and 
has sampled this delayed signal to said picture signal and coincidence of each color by 
which synchronization was carried out. 

[0071] In addition, as for a gap of the longitudinal direction of each spacing which the 
timing of the sampling in said two memory circuits is shifted mutually the term 1/2 
round, and adjoins, in the above-mentioned example, it is desirable that it is 1/2 of said 
repetition pitch. Moreover, in the above-mentioned example 3 - an example 8, without 
making circuitry complicate compared with the case where it has sampled for every 
signal of each color, since the signal of each color is sampled by coincidence, a sampling 
frequency decreases and a sampling period becomes long. Therefore, while a faithful 
display is performed by the input picture signal, the pulse for a sampling decreases and 
power consumption is mitigated. 

[0072] The example of further others of this invention is shown in drawing 16 - drawing 
19. 

[0073] To the example of drawing 14 , [example 5] drawing 16 changes connection with 
the string data line of a pixel, and connects the pixel of the same color to one string data 
line alternately with right and left for every line. 

[0074] [Example 6] drawing 17 is made to sample a chrominance signal to coincidence in 
the pixel train of two lines. Since the pixel signals Bl, Rl, and Gl (B-2, R2, G2 --) of two 
lines are sampled by coincidence and a horizontal spatial sampling period is set to one 
half of the examples of drawing 14 in this example, the time delay of a delay circuit 15 is 
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set to one half (however, the substantial spatial sampling period of two lines is equal to 
the case of the example of drawing 14 X Therefore, when a delay circuit 15 is constituted 
from an analog circuit, since the one of a phase characteristic where a time delay is 
shorter is generally good, it becomes high definition. 

[0075] Although [example 7] drawing 18 is the same as the pixel connection method of 
the example of drawing 16 , since a chrominance signal is sampled to coincidence about 
the pixel train of two lines, there is the same effectiveness as the case of drawing 17 . 
[0076] [Example 8] drawing 19 is the example which used three signal lines of B, R, and 
G as six signal lines through the delay circuit 801 of 6 T parts, in order to reduce the 
drive frequency of a horizontal scanning circuit further. In this case, level drive 
frequency is set to one half to a pan by sampling from these six signal lines to 
coincidence. 

[0077] In the example which gave the [example 9] above-mentioned explanation, 
although the case where the signal which distributed the picture signal to memory 
circuits 100 and 200, respectively was accumulated was explained, memory circuits 100 
and 200 are good only also as either. 

[0078] The rough block diagram of this example is shown in drawing 20 . In the block 
diagram illustrated, the same number is described in the circuit which has the same 
actuation or the same function as drawing 4 . As for this example, two image input 
write-in means are established to the one perpendicular data line, the first write-in 
means is sampling circuit 430-B and horizontal scanning circuit 440-B, and the second 
write-in means is a register circuit 470 sampling circuit 430- A, horizontal scanning 
circuit 440-A, and temporarily. 

[0079] That is, in this example, the register circuit 470 is formed only in the write-in 
second means side temporarily which is a memory circuit. The color signal of a digital 
disposal circuit 450 separates directly in the system led to sampling circuit 430-B, and 
the system led to sampling circuit 430- A through amplifier 480. 

[0080] Since a register circuit 470 is generally formed from capacity, if the 
perpendicular direction data line is obtained from this register circuit and it transmits 
to pixel capacity, there will mainly be a capacitive component rate by the parasitic 
capacitance of the perpendicular direction data line, and signal amplitude will fall. 
There is amplifier 80 for compensation of this signal amplitude fall. 
[0081] An example of the rough equal circuit of this example is shown in drawing 21 . As 
shown in drawing 21 , the pixel of the same color distributes each pixel of the display 
picture element part 410 to right and left by turns for every line, and it is allotted to the 
data line 414 of one perpendicular direction. Moreover, the non-illustrated switching 



17 



JP08-30241 



element is prepared in each pixel, respectively, and supply of a status signal is enabled 
by gate selection at each pixel electrode (un-illustrating). 

[0082] One side of the main electrode of the reset transistor 417 is connected to each 
perpendicular direction data line 414, and another side of the main electrode of the 
reset transistor 417 is connected to the reset potential Vc. And the control electrode of 
two or more reset transistors 417 connected to each perpendicular direction data line 
414 is connected electrically, respectively, and the drive of two or more reset transistors 
417 to coincidence is enabled. 

[0083] The register circuit 470 which is a memory circuit has the transfer transistor 419 
for transmitting the signal charge accumulated in storage capacitance 418 storage 
capacitance 418 (CT) and temporarily [ this ] temporarily to the perpendicular direction 
data line 414. In this example, like said reset transistor 417, it connects in common 
electrically, and the drive of each control electrode of two or more transfer transistors 
419 is enabled collectively 

[0084] An example of the drive timing chart of this example is shown in drawing 22 (A). 
In illustration each pulse, each transistor will be in switch-on in the period of f, yes." By 
making pulse phic into a high, Tl period is made to flow through the reset transistor 
417, and the perpendicular direction data line 414 is reset to a reference potential Vc at 
it. next, T2 period - the horizontal scanning pulse phiHl (hll, hl2 ■•) and the 
perpendicular gate pulse g2 respectively yes, a color signal (R, G, B) is directly 
written in each line pixel (g2) by it being alike and carrying out. Moreover, a color signal 
(R', G', B') is accumulated in the momentary storage capacitance 418 of a register circuit 
470 by making coincidence the horizontal scanning pulse phiH2 (h21, h22 -■) at a high. 
After T2 period expires, the perpendicular gate pulse phig2 becomes a low, and the pixel 
transistor of the line pixel will be in non- switch-on, and holds the writtenin electrical 
potential difference. 

[0085] During T tertiary stage, it is made to flow through the reset transistor 417 by 
making pulse phic into a high again, the residual charge of the perpendicular direction 
data line 414 is removed, and the data line is reset to a reference potential Vc. And 
while making it flow through the transfer transistor 419 by making pulse phiT into a 
high at T-four period, make a pulse phigl into a high, it is made to flow through a line 
pixel (gl), and the color signal (R 1 , G ! , B') of storage capacitance 418 is transmitted and 
written in temporarily. Although, as for the signal written in the line pixel (gl), signal 
level falls by the capacitive component rate at this time, since the signal is amplified 
beforehand, it becomes the same as that of the signal level written in the previous pixel 
line (g2). 
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[0086] Thus, it means that it writes in two line pixels to the timing from which the color 
signal of a digital disposal circuit 450 differs by a series of drives of a 1 
horizontal-scanning period of T-fbur period, and was held from Tl. Therefore, between 
two line pixels, while the sampling frequency of a picture signal becomes twice over the 
past and resolution improves, the color moire by the clinch distortion of a sampling can 
also be reduced. 

[0087] Gap of the pulse phiHl in drawing 22 (A) and the start timing of phiH2, and h21 
and h22 takes into consideration a part for 1.5-pixel gap of the spatial arrangement of 
the same chrominance signal between two line pixels. 

[0088] In addition, in drawing 21 , gi (i= 1, 2 -) may also be the gate line of 3 terminal 
mold switching element, and may be the opposite scan pole of 3 terminal mold switching 
element. That is, the intersection 414 of gi (i= 1, 2 -) and the data line may be TFT 
(Thin Film Transistor), and diode (MIM:MetaHnsulator-Metal is included) is sufficient 
as it. 

[0089] The 10th example of [example 10] this invention is shown. It is the same as the 
9th example except drive timing. The drive timing of the 10th example is shown in 
drawing 22 (B). In addition, the sampling timing of phiH2 and phiHl is the same as 
drawing 21 (A). 

[0090] In this example, the perpendicular direction data line accumulates the picture 
signal sampled by sampling circuit 430 B of T2 period temporarily in the wiring 
capacity which it has, respectively, and this are recording signal is transmitted to the 
pixel corresponding to during T tertiary stage by the pulse phig2. next, T3' period - the 
data line - a reference potential Vc resetting T four period - a pulse phigl and phiT 
yes, the signal of storage capacitance 418 is transmitted to a corresponding pixel by it 
being alike and carrying out temporarily. Although it may be shaken in the direction 
which the pixel of a line other than the line which the electrical potential difference of a 
gate line is shaken by impression of a signal by the property of a switching element etc., 
and is written in leaks, according to this example, the image which has neither a cross 
talk nor leak and was stabilized can be obtained only by preparing memory in one side. 
[0091] The 11th example of this invention is shown in [example ll] drawing 23 . In this 
example, by preparing buffer circuit 400-B in the preceding paragraph of the data line 
414 by the side of a register circuit 470, the capacitive component rate fall of a signal 
can be avoided and the amplifier 480 as shown in the example of drawing 20 can be lost. 
Moreover, the fixed offset voltage between buffer circuit 400-A and 400-B can be offset 
by preparing buffer circuit 400-A in the preceding paragraph of the data line 414 by the 
side of sampling circuit 430-B. 
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[0092] In addition, in drawing 23 , phiTd and phiTs can reduce power consumption by 
supplying the power source of a buffer circuit -only at the time of the signal-charge 
transfer to the pixel which is a power control pulse. Moreover, the pixel of a display 410 
is omitted in drawing 23 . 

[0093] In addition, although not touched especially in the above-mentioned explanation, 
in order to prevent degradation of liquid crystal, it is desirable to make into reversed 
polarity by turns the polarity impressed to liquid crystal (to carry out a reversal drive). 
In this case, you may make it become reversed polarity corresponding to the signal 
distributed up and down, respectively, and a polarity may be reversed for every field. 
[0094] Moreover, it sets to the above-mentioned explanation and they are R and G. 
Although the example using three colors of B was shown, other colors may be combined 
further if needed. Of course, you may be mono-colors, such as black and white, or 2 color 
specification. 

[0095] Moreover, especially this invention is not restricted to color pixel arrangement. 
For example, this invention is applicable by changing the timing of a sampling circuit 
suitably according to color pixel arrangement. 

[0096] In addition, the configuration of a memory circuit etc. is an example, for example, 

and if it has the same function, the thing which were shown in each above-mentioned 

example and which can be transformed suitably cannot be overemphasized. 

[0097] Moreover, naturally in this invention, it may deform within the limits of the 

main point of this invention suitably. 

[0098] 

[Effect of the Invention] As mentioned above, according to this invention, the liquid 
crystal display with more high resolution which can perform more nearly 
high- definition image display, and its drive approach are offered. 

[0099] Moreover, according to this invention, the liquid crystal display with which a 
high definition image is obtained with the easy configuration of establishing two image 
input means, and its drive approach are offered. 

[01 00] Moreover, since a frame memory etc. was not used, a low power, a small and 
cheap active-matrix liquid crystal display, and its drive approach are offered. 
[0101] In addition, the high definition color liquid crystal display with an easy and color 
change for this invention can be driven easily. Moreover, since there is also no mixing of 
a color and a horizontal scanning circuit can also operate by the usual drive frequency 
even if it arranges two colors by turns on a train electrode line, it is low power. 
[0102] In addition, image display which has higher level and vertical definition 
according to this invention, and does not have a flicker can be performed. 
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[0103] Furthermore, according to this invention, level drive frequency can be reduced 
sharply and the sampling time can be lengthened. Therefore, power consumption can be 
reduced while enabling the display of high resolution faithful to a picture signal. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is drawing for explaining an example of a liquid crystal display. 
[Drawing 21 It is drawing for explaining the drive approach of the liquid crystal display 
shown in drawing 1 . 

[Drawing 31 It is drawing for explaining another liquid crystal display. 
[Drawing 41 It is another block block diagram of a color liquid crystal display. 
[Drawing 51 It is the representative circuit schematic of the display picture element part 
410 and a sampling circuit 430 in the equipment of drawing 4 . 

[Drawing 61 It is the explanatory view showing the situation of interlace scanning in a 
liquid crystal display. 

[Drawing 7] It is the timing chart showing the example of drive timing at the time of 
applying the example of a scan of drawing 6 to drawing 5 . 

[Drawing 81 It is drawing for explaining the example of wiring of another liquid crystal 
display. 

[Drawing 9l It is the timing chart showing the example of drive timing of the example of 
double speed scan. 

[Drawing 101 It is a typical block diagram for explaining an example of the liquid crystal 
display of this invention. 

[Drawing 111 It is a rough block diagram concerning the liquid crystal display of this 
invention. 

[Drawing 121 It is a timing chart for explaining an example of the drive approach of the 
liquid crystal table equipment of this invention. 

[Drawing 131 It is a rough block diagram concerning the liquid crystal display of this 
invention. 

[Drawing 14] It is a typical block diagram for explaining one example of this invention. 
[Drawing 15] It is the timing chart of each signal in the example shown in drawing 14 . 
[Drawing 16l It is the typical block diagram of an example into which connection with 
the perpendicular signal line of a pixel was changed to the example of drawing 14 . 
[Drawing 171 It is the rough block diagram of the example which samples a 
chrominance signal to coincidence in the pixel train of two lines. 
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[Drawing 181 It is the rough block diagram of other examples which were made to 

sample the chrominance signal to coincidence in the pixel train of two lines. 

[Drawing 191 It is the rough partial block diagram of the example which used three 

signal lines of B, R, and G as six signal lines through the delay circuit. 

[Drawing 20] It is a rough block diagram for explaining other examples of this invention. 

fDrawing 2ll It is the typical circuitry Fig. of the liquid crystal display shown in 

drawing 20 . 

fDrawing 22] It is a timing chart for explaining the drive timing of the example of this 
invention. 

[Drawing 23l It is a typical circuitry Fig. for explaining still more nearly another 
example of this invention. 
[Description of Notations] 

A Cln and C2n'capacitor group, Dl and D2, --Dn : A string data line, Tr-c : A reset 
switch, Tr-Tl, and Tr-T2: transfer switch group, Vn: The line control line, lO^panel 
(liquid crystal display component), 15 : A delay circuit, 20:vertical-scanning circuit, 30-1, 
a 30-2:horizontal scanning circuit, 31, 32 and 33, and 31' 32* and a 33^signal line - 
40 : A digital disposal circuit, 50^control circuit, 60:image transcription regenerator, 
70:frame memory, 80,480 • Amplifier, a 100,200^memory circuit, a 300'interlace circuit, 
400-A, a 400-B:bu£fer circuit, 410:display picture element part, 414 : The data line, 417: 
A reset transistor, 418(CT)*one time storage capacitance, a 419^transfer transistor, 
430-A, a 430-B^sampling circuit, 440-A, a 440B:horizontal- scanning circuit, a 
450^digital disposal circuit, a 470^one time register circuit, 801: Delay circuit. 
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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PURPOSE: To perform a high definition image display by 
providing a first write means incorporating a first 
horizontal scanning circuit of one side of a data line 
commonly connected to a row of a pixel and a second 
write means incorporating a second horizontal scanning 
circuit of the other side and storing a signal sampled by 
it. 

CONSTITUTION: Two image input write means are 
provided for one vertical data line, and the first write 
means are a sampling circuit 430-B and the horizontal 
scanning circuit 440-B. The second write means are the 
sampling circuit 430-A, the horizontal scanning circuit 
440-A and a temporary storage circuit 470. That is, the 
temporary storage circuit 470 being a memory circuit is 
provided on only the second write means side. A chro- 
minance signal of a signal processing circuit 450 is 
separated to a system directly led to the sampling 
circuit 430-B and the system led to the sampling circuit 
430-A through an amplifier 480. When the storage circuit 

470 obtains a vertical direction data line and transfers it to pixel capacity, a signal amplitude is 
lowered, and the amplifier 480 compensates it 
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